Methisazone (N-methylisatinf,-thiosemicarbazone) was shown to inhibit the development of hemopoietic colonies in vitro when incorporated in the culture medium. The activity of methisazone was compared with that of several antimetabolic and antibiotic drugs. Although methisazone reduced the number of colonies, it did not affect the size of those colonies which did develop, and evidence is presented which shows that it acted only at the early stages of colony development. Some implications of these findings are briefly discussed. In most experiments, 0.1 ml of drug solution was placed in the culture dish, and 1-ml samples of the cell suspension in agar medium were added and mixed before gelling. Cultures were incubated at 37 C in sealed humidified boxes containing 10% CO2 in air. Colonies were counted by use of an Olympus dissecting microscope, usually after 7 days. In some experiments, cells either were preincubated with drug in collecting medium before agar culture or the drug was added to cultures at intervals after their initiation. These experiments are specifically referred to in Results.
It has been shown that the antiviral drug methisazone (N-methylisatin ,B-thiosemicarbazone) can a Given as dilution of conditioned medium.
was no reduction in the colony-forming potential of the cells. Neither drug had, therefore, any short-term toxic effect on colony-forming cells. Figure 2 shows the result of an experiment in which methisazone or IUDR was added to cultures during the early stages of the 7-day incubation period. The drugs were placed on top of the cultures in 0.1-ml volumes to give a final concentration of 8 ,ug of methisazone per ml or 4 ,ug of IUDR per ml after diffusion into the culture medium. These results show that there was a difference in the effect of the two drugs. Methisazone caused only slight colony inhibition when added 24 or 48 hr after the start of the culture period. Even after 12 hr, there was a slight loss of effect, but there was no significant difference between the inhibition obtained by drug addition at 0, 3, or 6 hr in this or similar experiments. IUDR, on the other hand, gave the same degree of inhibition irrespective of when it was added. The greater colony number obtained after addition of IUDR which cultures were allowed to develop for 3 days, the colonies were counted, and the cultures were divided into three groups which had the following additions: (i) 0.1 ml of saline, (ii) 20 ,ug of methisazone, and (iii) 5 Mug of IUDR.
Cultures were incubated for a further 4 days and colonies were then counted. The results ( (8, 9) . Individual colonies can be classified as granulocyte, macrophage, or mixed (8) . Since methisazone was most active in the earlier stages of colony development, its action could be mainly on the granulocyte type of colony. Colonies were analyzed in 3-day cultures partially inhibited by either methisazone or IUDR added at the beginning of the culture period. Table 6 shows that there was no change (Fig. 1) is remarkably similar to that shown for the inhibition of several ribonucleic acid viruses (2) .
In contrast to the action of several other drugs, reduction in colony number by methisazone was not accompanied by a reduction in the number of cells per colony (Table 2) , and this suggested an action more selective than one involving interference with cell division in a manner applicable to all cells. Selectivity was shown to occur in two ways: (i) those colony-forming cells responding to low levels of colony-stimulating factor were most susceptible to drug inhibition (Table 3) , and (ii) methisazone was most active in the earliest stages of colony development (Fig.  2) . In these experiments, methisazone was compared with IUDR because IUDR is known to cause arrest of division in a very wide variety of cellular systems and it appeared to reduce colony size as well as colony number. Like methisazone, IUDR also had a greater inhibiting effect on those colony-forming cells responding to low concentrations of colony-stimulating factor, but, unlike methisazone, it arrested colony development when added to cultures after 2 or 3 days of incubation. The most plausible interpretation of these results is that most colonies are initiated during the first 24 hr of the culture period, and that methisazone has a selective action at this stage. Once the initial steps have been taken, and even though there are no recognizable colonies at that stage, the drug has no effect on subsequent colony development, either in terms of the rate of cell division or morphogenesis.
These results, taken with those reported previously, may have important implications in the search for more satisfactory immunosuppressive or antileukemia agents. They indicate the possibility of using drugs to interfere with specific points in cellular differentiation rather than, as at present, using agents with a rather indiscriminate action on cell division which necessarily involve dangerous side effects. Some short-term clinical experience with oral methisazone has been obtained (1, 6, 12, 13) , and the most commonly observed side effect was a variable tendency to cause nausea and vomiting. Although more experimental work is required with methisazone and related compounds before clinical application can be confidently predicted, the present results indicate some interesting possibilities and emphasize the value of the bone marrow culture system in their elucidation.
